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Abstract: Complications involving the knee extensor mechanism and patellofemoral joint occur in 1% to 12% of patients
following total knee arthroplasty and have major negative effects on patient outcomes and satisfaction. The surgeon must
be aware of intraoperative, postoperative, and patient-related factors that can increase the rate of these problems. This
review focuses on six of the most commonly encountered problems: patellar tendon disruption, quadriceps tendon
rupture, patellar crepitus and soft-tissue impingement, periprosthetic patellar fracture, patellofemoral instability, and
osteonecrosis of the patella. The goals of this report are to (1) review the relevant anatomy of the knee extensor
mechanism, (2) present risk factors that may lead to extensor mechanism complications, (3) provide a diagnostic and
treatment algorithm for each of the aforementioned problems, and (4) review the specific surgical techniques of Achilles
tendon allograft reconstruction and synthetic mesh augmentation. Extensor mechanism disorders following total knee
arthroplasty remain difficult to manage effectively. Although various surgical techniques have been used, the results in
patients with a prior total knee arthroplasty are inferior to the results in the young adult without such a prior procedure.
Surgical attempts at restoration of the knee extensor mechanism are usually warranted; however, the outcomes of
treatment of these complications are often poor, and management of patient expectations is important.

C omplications involving the knee extensor mechanism
and patellofemoral joint are relatively common following
total knee arthroplasty, with a reported prevalence of 1%

to 12%1. Although the majority of these complications occur
postoperatively, the surgeon must be aware of intraoperative,
postoperative, and patient-related factors that may increase
the risk of an extensor mechanism complication.

This review focuses on six of the most commonly en-
countered extensor mechanism complications: patellar tendon
disruption, quadriceps tendon rupture, patellar crepitus and soft-
tissue impingement, periprostheticpatellar fracture, patellofemoral

instability, and osteonecrosis of the patella. A description of the
epidemiology, risk factors, clinical presentation, and manage-
ment options is presented for each of these complications.
Although various surgical procedures have been attempted,
the results in patients with a prior total knee arthroplasty are
inferior to the results in the young adult without such a prior
procedure. The goals of this report are to (1) review the relevant
anatomy of the knee extensor mechanism and how it is affected
by a total knee arthroplasty, (2) present risk factors that may
lead to disruption of the extensor mechanism, (3) provide a
diagnostic and treatment algorithm for each of the aforementioned
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Occurrence <1%  
Tibial tubercle insertion +++ 

Intrasubstance or infrapatellar avulsions less common 

Risk factors : 

Major scarring + stiffness  

Multiple prior surgical procedures  
Patella Baja 

The majority of ruptures occur at the tibial tubercle insertion;
intrasubstance or infrapatellar avulsions are less common. Patients
with major scarring and stiffness following a primary total knee
arthroplasty and patients with multiple prior surgical procedures
are at increased risk for this complication.

Clinical Presentation and Diagnosis
An intraoperative patellar tendon rupture typically occurs sec-
ondary to a difficult exposure in a stiff knee, often in a patient with
patella baja. The most common mechanism of postoperative
patellar tendon injury is a fall on a hyperflexed knee, although
atraumatic rupture may occur secondary to repetitive contact or
impingement of the patellar tendon on the polyethylene tibial
insert1.

Patients with a patellar tendon rupture often present with
pain, swelling, an extensor lag, inability to perform a straight
leg raise, and a palpable infrapatellar soft-tissue defect. Di-
agnostic imaging includes standard anteroposterior and lat-
eral knee radiographs, which often demonstrate patella alta
(Fig. 3)8. An ultrasonographic or magnetic resonance imaging
(MRI) study may aid in the initial diagnosis and also guide
treatment options by indicating the quality of the remaining
tissue.

Management and Surgical Techniques
Treatment options depend on the acuity and location of the in-
jury, the quality of the remaining tissue, and the physiologic

age and activity demands of the patient. Bracing may be used
in patients with low functional demands, those with a partial
tendon tear, and those who are poor surgical candidates, whereas
arthrodesis may be considered if infection is present.

If a patellar tendon rupture occurs intraoperatively or in
the immediate postoperative period, attempts at a direct repair
using drill holes, staples, or suture anchors remain reasonable
options1,9,10. However, in the presence of poor tissue quality,
augmentation techniques should be used10,11. It has been dem-
onstrated that primary repair without augmentation resulted in
high rates of deep infection, tendon rerupture, and extensor
lag9-11. In the late postoperative or chronic setting, augmentation
should always be used to supplement a repair.

Numerous augmentation options are available, including
hamstring autograft, fresh-frozen or freeze-dried Achilles tendon-
bone block, extensor mechanism allograft (Fig. 4), and a synthetic
graft such asMarlexmesh (C.R. Bard,MurrayHill, New Jersey)11-13.
Browne and Hanssen described a surgical technique using a
knitted, monofilament polypropylene graft to reconstruct the
patellar tendon and facilitate fixation of adjacent host tissue
to the graft. Nine of thirteen patients possessed an extensor lag of
<10! with preserved knee flexion, and improvements in the
mean Knee Society scores for pain and function were significant
(p < 0.01)11. Therefore, augmentation of a patellar tendon repair
can improve clinical outcomes, especially in the setting of poor
tissue quality or a chronic rupture.Fig. 2

Lateral knee radiograph demonstrating the presence of patella baja
resulting from a prior tibial tubercle osteotomy.

Fig. 3

Lateral knee radiograph of a patient who sustained a patellar tendon rupture
with subsequent patella alta following a total knee arthroplasty.
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Treatment options depends : 

 Location of the injury,  

 Quality of the remaining tissue 

Direct repair in acute rupture => reasonable option 

Augmentation techniques => poor tissue 



  Acute rupture 

 Good soft tissue quality 

 Protecion by cerclage wire 

Direct repair 



Numerous options available 

•  Hamstring autograft 

•  Fresh-frozen (or dried) Achilles tendon 

•  Extensor mechanism allograft 

•  Synthetic graft (Marlex mesh)  

But Allograft need to be ordered 

Augmentation techniques 



Hamstring autograft  (if available) 

 “Simple rupture” 

 Soft tissue Ok 

Marlex Mesh 

 Complex rupture  

 Insufficient implant coverage 

Augmentation techniques 



Augmentation techniques 



Augmentation techniques 

Quadriceps Tendon Rupture
Prevalence

Dobbs et al. performed a review of 23,800 total knee ar-
throplasties recorded in the Mayo Clinic Joint Registry

and noted only a 0.1% prevalence of quadriceps tendon rup-
ture14. Specific risk factors for this complication include systemic
disorders, excessive resection of the patella, and a prior quad-
riceps snip or V-Y turndown1,6.

Clinical Presentation and Diagnosis
Dobbs et al. reported that only nine patients sustained a quad-
riceps tendon rupture as a result of what would be considered
a substantial traumatic mechanism, thus indicating the impor-
tance of a patient’s predisposing risk factors14. As with a patellar
tendon rupture, patients may present with an extensor lag or
inability to perform a straight leg raise as well as a palpable defect.
Standard imaging studies include anteroposterior and lateral
radiographs, whereas advanced imaging such as ultrasonography
or MRI can help to confirm the diagnosis.

Management and Surgical Techniques
Patients with a partial rupture of the quadriceps tendon can
be successfully managed nonoperatively with immobilization of
the knee in extension14. Unfortunately, surgical repair of a com-
plete rupture of the quadriceps tendon has had limited success,

with reported rerupture rates of 33% to 36% and overall rates of
complications (including infection) of 33% to 100%6,14,15. As with
a patellar tendon rupture, surgeons should strongly consider
using augmentation techniques. Described augmentation options
include the use of semitendinosus or gracilis autografts, synthetic
grafts, and Achilles tendon or complete extensor mechanism
allografts. On the basis of the poor results in their initial series of
direct surgical repairs, Dobbs et al. currently recommend the use
of augmentation in all cases of complete quadriceps tendon
rupture14. A treatment algorithm for the management of quad-
riceps tendon rupture following total knee arthroplasty is
presented in Figure 5.

Patellar Crepitus and Soft-Tissue Impingement
Prevalence

Patellofemoral crepitus, or soft-tissue impingement, occurs
following 0% to 25%of total knee arthroplasties and is highly

dependent on the prosthesis design16-18. Risk factors include
a posterior-stabilized total knee arthroplasty design, a femoral
component with a shallow trochlear groove or with a sharp
transition to the intercondylar region of the implant, and poor
patellofemoral tracking19.

Pathophysiology
Patellofemoral crepitus is often caused by the development of
synovial hyperplasia (a soft-tissue nodule) at the junction of the
superior pole of the patella and the quadriceps tendon. This

Fig. 4

Intraoperative photograph of an extensor mechanism allograft recon-
struction. (Reproduced from J. Arthroplasty, Vol. 23, Springer BD, Della
Valle CJ. Extensor mechanism allograft reconstruction after total knee
arthroplasty, pp 35-8. Copyright 2008, with permission from Elsevier.)

Fig. 5

Proposed treatment algorithm for the management of quadriceps tendon
rupture following total knee arthroplasty.
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Prevention ++ 

What we want to avoid ?  



Prevention ++ 

What we want to avoid ?  



What are the two most important things 

in stiff TKA knees ? 

1.  The skin 

2.   The extensor mechanism  



 Free the suprapatellar pouch 



 Release adhesions between anterior 

tibia and patellar tendon proximal to ATT 



Eversion or not of the patella 



Option 1: Quad Snip 



Quadriceps  Snip 

1.  Keep the longitudinal 

incision in the tendon 

2.  Extend it proximally to the 

top 

3.  Create an oblique incision 

at the proximal extent of 

the tendon 



Option 2: TT  osteotomy 



1.  Plan adequate length: 8 cm 

2.  Preserve, if possible, 

proximal shelf of bone 

3.  Preserve lateral hinge 

4.  Predrill holes for wires or 

screws 

Tibial Tubercle osteotomy 



Tibial Tubercle osteotomy 



What you want to avoid 



TTO Fixation 



TTO Fixation 



TTO Fixation 



Take home messages 

•  Rare  < 1% 

•  Augmented suture +++ 

•  Autograft if possible (Marlex if not) 

•  Prevention for “at risk knees” (Stiff/Baja) 

•  Planned TTO/Snip >>> Per-op Rupture 


